The results of the study of lymphoid organs and sera of wild boars for the presence of DNA of African swine fever (ASF) virus and RNA of classical swine fever (CSF) virus are presented, as well as the results of a serological examination for the presence of ASF and CSF virus antibodies. The study was conducted in Ukraine between 2008 and 2013. Biological samples were obtained from wild boars shot during the hunting season, and were examined by real-time PCR and ELISA. In total, 5759 sera were tested for CSF virus antibodies and 4856 for ASF virus antibodies by ELISA. Samples of lymphoid organs totalling 1129 were examined by PCR for the detection of CSF virus RNA and 8102 such samples were examined for the detection of ASF virus DNA. CSF virus antibodies were detected in 6.56% of wild boar sera. RNA of CSF virus was also identified in 1 out of 1129 samples tested. ASF virus antibodies or DNA in lymphoid organ samples were not detected.
Introduction
African swine fever (ASF) has caused very substantial losses in the swine population in Africa, Europe, and North and South America, and remains a dangerous infectious disease impacting the economy worldwide, mainly in countries with developed pork industries. The entry and spread of ASF in the Caucasus and Russia is characterised by high epizootic intensity and a tendency for the appropriate epizootic forecast to be adverse and long-term (5) (6) (7) 13) .
Classical swine fever (CSF) remains a significant problem worldwide. Despite the constant struggle with this disease, as well as the development of a number of specific prevention measures and eradication programmes, World Organisation for Animal Health (OIE) reports indicate that CSF is periodically registered on almost all continents. Furthermore, ASF has heterogeneous clinical manifestations, due to the peculiarities of the pathogen and its antigenic variability. The gradual transfer of the virus to a state of low virulence leads to the asymptomatic chronic form of the disease among wild and domestic pigs that conceals constant virus carriers in their populations. This fact was registered in the People's Republic of the Congo (2), Portugal, Spain, and among wild boars in Sardinia (13) . The virus can change its virulence properties when in contact with susceptible animal populations.
Considering these specifics of the CSF and ASF risk, their monitoring is particularly important for Ukraine, because its territory borders Russia, the Caucasus, and Belarus, which report the occurrence of these diseases.
As ASF and CSF are related diseases, have similar disease manifestations and cause similar pathological changes (3), the aim of the study was to monitor the presence of both viruses and specific antibodies in the population of wild boars in Ukraine.
Material and Methods
Biological material was obtained from wild boars shot during hunting seasons in different regions of Ukraine. The sampling of the material (serum samples and fragments of lymphoid organs) was conducted according to the approved procedures for the selection, packing, and transportation of biological material for CSF and ASF virus research.
Between Serological analysis for ASF was conducted by ELISA using the commercial "Ingezim PPA Compac" kit (Ingenasa, Spain). The detection of ASF virus DNA was performed by PCR using the "Test system for the detection of African swine fever virus by polymerase chain reaction with hybridisation fluorescent detection in real-time" (FBIS CRIE Rospotrebnadzor, Russia) and diagnostic kit ASF-PCR GNP (JSC PSE "Ukrzoovetprompostach", Ukraine).
The detection of CSF virus antibodies was conducted by ELISA using a classical swine fever virus antibody test kit (IDEXX, the Netherlands). Molecular detection of CSF virus RNA was performed by PCR using a kit with hybridisation fluorescent detection in real-time (FBIS CRIE Rospotrebnadzor, Russia).
All analyses were performed at the Laboratory of Diagnostics and Veterinary and Sanitary Expertise of the State Research Institute and at the Institute of Veterinary Medicine of the Ukrainian National Academy of Agrarian Sciences, Kiev.
Results
The results of serological and molecular analyses of biological samples from wild boars for CSF and ASF antibodies and genetic material are presented in Tables 1-4 .
The data in Table 1 indicate that the overall rate of CSF virus seroprevalence in the wild boar population in Ukraine is 6.56%, and the rates by region are 2.75% in the western, 3.13% in the southern, 10.62% in the northern, 5.95% in the eastern, and 9.17% in the central regions of the country.
In the western regions of Ukraine, the highest percentage of positive samples was found in Zakarpattia (7.69%). In the Volyn, Ivano-Frankivsk, Lviv, Rivne, Ternopil, Khmelnytskyi, and Chernivtsi regions, the seroprevalence was 2.38%, 2.36%, 0.71%, 2.65%, 1.52%, 6.78%, and 0.70% respectively.
In the southern regions, the highest percentage of positive samples was found in the Odessa region (5.74%). In the AR Crimea, Zaporizhia, and Mykolaiv regions, the seroprevalence was 2.15%, 2.86%, and 3.08% respectively. It should be noted that no positive sera were detected in the Kherson region during the period tested.
In the northern part of Ukraine, the highest percentage of positive samples was reported in the Kyiv (17.73 %) and Chernihiv (13.71 %) regions. Significantly lower numbers were recorded in Zhytomyr (8.44 %) and Sumy (6.25 %).
In the eastern regions, the percentages of positive sera were: 3.19% in Donetsk, 8.51% in Luhansk, and 4.81% in Kharkiv.
In the central regions, the highest percentages of serum positive samples were found in Cherkasy (16.72%), Vinnytsia (10.14%), and Dnipropetrovsk (9.78%) oblasts. In the Poltava oblast, this parameter was lower (4.27%). No positive serum samples containing CSF virus antibodies were found in Kirovohrad.
The majority of serum samples (1851) were examined in 2012. In 2008, the number of investigated sera was much lower (135). In 2009, 1284 serum samples were investigated and a year later almost exactly as many were evaluated (1282). In 2011, 199 serum samples were analysed, whereas in 2013, the number of analysed serum samples was 1008.
During the hunting seasons, the percentages of positive sera containing CSF virus antibodies were as follows: no positive sera were recorded in the 2008 season, whereas in subsequent years the percentage of positive sera tended to increase and was equal to 8.02% in 2009; 6.47% in 2010; 3.52% in 2011; 5.94% in 2012; and 7.44% in 2013.
Between 2008 and 2013, 1129 samples of lymphoid organs were analysed by PCR ( Table 2 ). The samples were received from different oblasts excluding Zakarpattia, Khmelnytskyi, Zhytomyr, Vinnytsia, and Kirovohrad.
The results of CSF virus RNA detection in fragments of the lymphoid organs by PCR are presented in Table 2 .
During the analysed period, only 1 out of 1129 samples contained RNA of CSF virus. This sample was received from a wild boar shot in the Kyiv region in 2012.
Due to the outbreaks of ASF in the Caucasus region and Russian Federation in 2007, serological monitoring of this disease in wild boars in Ukraine was initiated. The results of ASF virus antibody detection by ELISA in wild boar sera are presented in Table 3 .
Between 2009 and 2013, 4856 serum samples from all regions of Ukraine were tested by ELISA, however antibodies specific to CSF virus were not detected. 
Discussion
Since 1995, the intensity of CSF outbreaks has been decreasing, and in 2001 only one outbreak of the disease in wild boar was detected, on the territory of the "Trakhtemyriv" reserve (Myronivka and Kaniv districts). Since then CSF has not been recorded. The application of two live virus vaccines against CSF (ADV and "LC-M" strains) seems to have greatly contributed to the absence of the disease in domestic pigs. It should be noted that the absence of CSF disease in Ukraine does not indicate the absence of the pathogen among the population of domestic and wild pigs. Due to mass vaccination of domestic pigs against CSF, the virus has reduced its virulence and it may exist among vaccinated populations without clinical symptoms (11, .
Monitoring The studies of wild boar infectious diseases conducted by the Institute of Veterinary Medicine of the Ukrainian National Academy of Agrarian Sciences have been motivated by the continuous determination of the number of wild boars and the number of them shot on the territory of Ukraine (Fig. 1) .
The data in Fig. 1 show an increase in the population of wild boar in Ukraine. During the 1999-2000 hunting season, the number of wild boar was 37 000, and by 2010 their number had increased 1.7 times. The trend towards excessive decrease or increase in any species population leads to the loss of biological equilibrium among the environment's species, which is arrived at as the aggregate of biocenotic factors of a certain area. Migration, expansion of the habitat, threat to farmland and, most importantly, the increase in various infectious and parasitic diseases occurrence in domestic herds, as well as the entry of pathogens into new territories may have an impact on the increase of diseases in wild boar. Thus much emphasis should be put on the annual trend observed in monitoring studies on the wild boar population in the Russian Federation, which had reached 404 400 animals in 2010. Furthermore, the threat of dangerous transboundary diseases, including CSF and ASF entering other territories of Russia and neighboring countries (Ukraine) should be emphasised. The border traverse of such diseases into Ukraine is actually a current phenomenon.
The density and number of wild boar population in the regions of Ukraine is shown Fig. 2 .
Between The results of the study showed the seroprevalence of CSF to be 5.31% in the wild boar population. ASF virus DNA and specific antibodies were not detected. The monitoring studies described in our paper were necessary for epidemiological surveillance. Their results indicate the presence of humoral CSF virus antibodies in sera of wild boars in almost every area of the territory of Ukraine under study. The annual registration of seropositive animals indicates the circulation of the virus in the population of wild boar. During the monitoring studies of ASF, it was impossible to detect the presence of humoral antibodies in wild boar sera for several years. This can be explained by the fact that in the threat-posing countries of the Caucasus and Russia there circulates the genotype II of ASF virus, which is characterised by high virulence and lethality. The duration of this disease is, on average, between 2 and 7 d in both domestic and wild pigs. On the one hand, in this short period humoral antibodies cannot be formed and therefore they will not be detected through serological examination. This was confirmed by the data obtained during the epizootological survey of the ASF outbreak in domestic pigs in Ukraine in 2012, when antibodies against genotype II of ASF virus were not detected in pigs with the acute form of the disease (12) . On the other hand, it is known that serological tests are preliminary ones, particularly in the case of ASF, and their results cannot be reliable as antibody synthesis does not occur in practice or is expressed weakly. For example, there are cases when ASF virus antibodies were detected in countries where this disease is endemic, such as Kenya, Uganda (8, 9, 14) , and Sardinia (10), as well as Spain and Portugal (1, 4) where circulation of low virulence ASF virus was confirmed.
The results of serological and molecular monitoring studies of wild boars in the territory of Ukraine demonstrate the circulation of classical swine fever virus in this population. No specific antibodies in serum or ASF virus DNA in lymphoid organs were detected. Our studies revealed the absence of ASF virus in the population of wild boars in the territory of Ukraine between 2009 and 2013. Due to the unfavourable epizootic situation regarding classical and African swine fever in Russia, there is a permanent threat of these pathogens being introduced into Ukraine. Therefore, it is necessary to enhance monitoring studies covering a larger number of wild boars especially in the eastern regions bordering with Russia.
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